1. Let x(t) = [cosh{t), t} where coshit] =

(a) (/2] Find the velocity, x[t).
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(B (3] Find the speed.
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ey {/B) Compute the arclenglh, o fmm [
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2. [/H]) Reeal] the Frenet-Server formulae
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E = —TN.

Find %}:, %’1 and %% in terme of the frame T, W and B and Lhe curvature, &, tomign, = and
their derivatives, 1’ and 7"
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- 3 Let f{z. v} =27y + s3>

(a] (/5) From the definition find the directional derivative of f at the point (1,1) in the
direction [%,l'ﬂﬂ]
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(b (/5) Repeat the above problem anly chis Lime use the Mact that £ s differentiable and the
gradient of f to simplify the calculation, Be wary that two idencical ¢aleolstions wonr get

you 10 poimts. e 1, L3 _
j{-!ﬂ W8 = fid =

FHxe = {20y’ X Faxy ) Hi & i} g
DHL[E = {‘5;3>
iy - (b B =

=

E-I—
2
=17 |
[

>

i



122 2emtog,
4. (/100 Consider the quadric surface in K¥ defined by the equation

g2 y!

2 ? =g
1 g+z 3

Tind the equation of Lthe rangent plane of the guadeic at the point, (8,38, 13) by thioking of
the guadric as the le'l.-'el eet of an appropriately defined function
'-l..
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5 fa) [f4) Consider s path parameterized by arclength, x = x{s). Show thar in this special cage
the curvature, &, is the magnitnde of the acceleration. That is:
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(B} /6] For a helix parametrized by

x[ﬂ] = {::ns{i}, £in Iif_}, t]
compute the Lorsifn,

f = E)o¥

T= =
% = *|*

iy (-sind, fast, 1)
‘x“f{.'j: {-ﬂa&{:f ~&int, D'j
2 fey= { Gig t, (i, 0

{KIK BE (ﬂﬁ.ﬂ::t HO+&int §, Sin't bos't )
= {lost, Lint 1)

——

| wxe 12 | it qmte ) =y

TS . .
{*;:_"mk. bew = SintiBt 20t st

(fﬂ <~ Siak &?}l’:[



Tt Sozynroim

6. An abject 15 said to move under the influence of a central foree if its acceleration vector satisfies

= firlx

where 7 = ||x|| and § is a real value differentiable function of one variable and x = x{t) ie the
path of the object in R,

{a) {f6) Show that the path of an object moving under the influence of a central force is in

a plane that contains the origin. Hing: The key trick 35 10 show that & 5 x & a congtant
verter (e does not change with time). '
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ﬂli-:i::} ﬁ*mi::; ::.if an object goes through the points, (ll,jﬁ, 3), I:[IE, 5] mnd [D,Eﬂ,ﬁ],

conld the chjwet be moving under the influence of a central force? Justify your smawer
with & calculation,
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